Recent theoretical considerations have highlighted the importance of the pelagic-benthic coupling in marine food webs. In continental shelf seas, it was hypothesized that the trophic network structure may change along an inshore-offshore gradient due to weakening of the pelagic-benthic coupling from coastal to offshore areas. We tested this assumption empirically using the eastern English Channel (EEC) as a case study. We sampled organisms from particulate organic matter to predatory fishes and used baseline-corrected carbon and nitrogen stable isotope ratios (δ13C and δ15N) to determine their trophic position. First, hierarchical clustering on δ13C and δ15N coupled to bootstrapping and estimates of the relative contribution of pelagic and benthic carbon sources to consumers' diet showed that, at mesoscale, the EEC food web forms a continuum of four trophic levels with trophic groups spread across a pelagic and a benthic trophic pathway. Second, based on the same methods, a discrete approach examined changes in the local food web structure across three depth strata in order to investigate the inshore-offshore gradient. It showed stronger pelagic-benthic coupling in shallow coastal areas mostly due to a reorganization of the upper consumers relative to the two trophic pathways, benthic carbon sources being available to pelagic consumers and, reciprocally, pelagic sources becoming accessible to benthic species. Third a continuous approach examined changes in the mean and variance of upper consumers' δ13C and δ15N with depth. It detected a significant decrease in δ13C variance and a significant increase in δ15N variance as depth increases. A theoretical two-source mixing model showed that an inshore-offshore decrease in the pelagic-benthic coupling was a sufficient 2 Please note that this is an author-produced PDF of an article accepted for publication following peer review. The definitive publisher-authenticated version is available on the publisher Web site.
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condition to produce the δ13C variance pattern, thus supporting the conclusions of the discrete approach. These results suggest that environmental gradients such as the inshore-offshore one should be accounted for to better understand marine food webs dynamics . 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 4
Introduction 46 47
The structure of food webs has been the subject of increasing interest during the past 48 two decades. Research questions on food web structure lie in the field of ecological networks 49 that aims at understanding how community structure and trophic interactions affect ecosystem 50 functioning (Ings et al., 2009 ). Among the ecological functions studied are trophic resource 51 acquisition and biomass production, and their dependence on biodiversity and trophic 52 interactions in food webs (Duffy et al., 2007) . Studies of the structure of food webs are thus 53 essential to predict the response of ecosystems to the effect of global change on biodiversity. 54
Nevertheless, studies of trophic network structure at large spatial and taxonomical scales in 55 marine ecosystems remain relatively scarce (e.g. Woodland and Secor, 2013). 56
Ings et al. (2009) considered the study of networks along environmental gradients as 57
well as from local to regional scales as "fruitful avenues". However, there is a current lack of 58 knowledge on the way food web structure is affected by variation in environmental conditions 59 along gradients (but see Dézerald et al., 2013; Woodland and Secor, 2013) . Most of the time, 60 when trophic network structure is studied at a sufficiently large geographical scale to address 61 this issue, only some compartments of the food web are considered in order to ensure a large 62 spatial coverage and a reliable sampling effort (e.g. pelagic fishes and zooplankton; Sholto-63 Douglas et al., 1991 or top-predators and their prey; Revill et al., 2009). Then, the targeted 64 species or compartments are most often keystone species or strong interactors as their loss or 65 removal could cause dramatic changes in communities (e.g. Paine, 1969) . However, it is 66 essential to consider most species of a community, as weak interactors, the removal or 67 addition of which is assumed to cause indiscernible changes, may have a preponderant role in 68 maintaining community stability (Berlow, 1999) . Due to the multiplicity of ecological links 69 established by weak interactors in species-rich communities, the resulting complex network is 70 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   6 spatially. Physical proximity between pelagic and benthic species and weaker physical 96 barriers such as thermoclines in shallow, mixed continental shelf waters may indeed allow a 97 stronger benthic-pelagic coupling. Based on these theoretical premises, we hypothesized that 98 in shelf seas (i) the coupling between pelagic and benthic pathways weakens from coastal to 99 offshore areas, which results into changes in the trophic network structure along the inshore-100 offshore gradient; and (ii) these changes imply that the food web structure estimated from 101 data varies according to the geographical scale considered, i.e. global versus local scale. 102
We tested these hypotheses empirically in the eastern English Channel (EEC) -a 103 shallow continental shelf sea taken as a case study. To this end, we sampled the largest 104 possible range of organisms, from particulate organic matter to large predatory fishes, with a 105 large spatial grid covering 35 000 km² (Fig. 1 ). We used carbon and nitrogen stable isotopes 106 analyses to determine species" trophic position. Hierarchical clustering coupled to 107 bootstrapping allowed us to identify trophic groups of species according to their isotopic 108 ratios and thereby the trophic network structure at the scale of the whole sampling area 109 (hereafter termed global scale). The strength of the benthic-pelagic coupling was assessed by 110 estimating the relative contributions of pelagic and benthic sources of carbon to consumers' 111 diet using a two-source mixing model. Then, we followed a discrete approach to test for an 112 inshore-offshore gradient in the food web structure. Trophic groups and contributions of 113 carbon sources were assessed using the same techniques but at the local scale, i.e. in three 114 different depth strata distributed along the gradient. These are characterized by varying animal 115 community composition and co-varying factors such as salinity, water temperature and soft 116 bottom features (Martin et al., 2010) . Finally, we developed a continuous approach in which 117
we tested for an inshore-offshore gradient in the local food web structure through the 118 influence of depth on the distribution (mean and variance) of nitrogen and carbon isotopic 119 ratios of upper consumers (from secondary consumers upward, except for decapod 120 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 8 2011). Computation of sums of squares was based on Euclidian distance. A first split occurred 146 at 20m and a second one at 38m delineating three depth strata between 0 and 20m, 20 and 147 38m, and 38 and 79 m (Fig. 1 ). These were characterized by different taxonomic 148 compositions of the vertebrate and invertebrate community but also different physicochemical 149 features as these are known to co-vary with depth in the EEC. Salinity increases with depth as 150 the influence of continental freshwater fades away along the inshore-offshore gradient, 151 whereas average temperature along the water column decreases with increasing depth. 152
Sediment types also change from mud and fine sands in shallow waters through coarse sands 153 to gravels and pebbles in deeper areas as bed shear stress resulting from tidal currents 154 increases with depth (Martin et al., 2010) .
-Continuous gradient approach 156
We complemented the discrete gradient approach by a continuous one, which consisted in 157 evaluating the influence of depth on the distribution (mean and variance) of nitrogen and 158 carbon isotopic ratios among all upper consumers (from secondary consumers upward, except 159 for decapod crustaceans which were under-represented in offshore areas) of the food web in 160 order to test for continuous changes in TL or trophic pathway along an inshore-offshore 161 gradient. This provides another way to look at potential reorganization of the local trophic 162 network structure in the EEC. This continuous approach based on observations was completed 163 by a theoretical approach (see below §2.7). 164 165
Sample collection 166
Particulate organic matter, zooplankton, epifaunal invertebrates and fishes were 167 sampled in the EEC for the purpose of the present study and represented a total of ca. 900 168 samples. Fishes and some epifaunal invertebrates were collected during the Channel Ground 169 
Stable isotope analysis (SIA) 185
Stable isotopes of carbon and nitrogen in tissues of organisms were used to examine 186 consumers' trophic ecology. δ 15 N values were used to define the trophic level of consumers 187 and δ 13 C values were used to identify their position relative to the pelagic or the benthic 188 trophic pathways (De Niro and Epstein, 1978). Tissues were prepared for SIA as follows: 189
Whatman GF/F filters containing particulate organic matter (POM) were oven-dried and 190 subsequently exposed to HCl vapour for 4 hours in order to remove carbonates (Lorrain et al., 191 2003) . For zooplankton, after thawing samples in distilled water, copepods, fish larvae, and 192 chaetognaths were hand-picked from the detritus-rich samples and prepared whole. When 193 necessary, they were pooled by areas to ensure reliable C and N isotopic measurements. For 194 invertebrates, processing varied according to taxon. For annelids, analyses were done on the 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 10 remaining tissues once the digestive tracts and jaws were removed under a dissecting 196 microscope. Muscle samples were taken from the abdomen of shrimps, the chelipeds of crabs 197 and paguroids, the adductor muscle of bivalve molluscs, the foot of Buccinum undatum and 198
Crepidula fornicata, and the mantle of cephalopods. Gonads were used for sea urchins. For 199 fishes, a sample of white dorsal muscle was dissected (Pinnegar and Polunin, 1999 
where ΔN is the assumed average trophic fractionation corresponding to 1 TL for δ 15 We calculated the contributions of pelagic and benthic sources of carbon to fish and 279 cephalopod diet using a two-source mixing model with the δ 13 C ratios of copepods and A. 280 opercularis as the δ 13 C ratios of the pelagic and the benthic carbon source, respectively. Since 281 isotope mixing models can be highly sensitive to uncertainty surrounding the mean isotopic 282 ratios of sources, we used a mixing model developed by Phillips and Gregg (2001), which 283 incorporates the observed variation in source isotopic values to calculate the standard errors of 284 contribution estimates. We calculated the proportion of benthic carbon (α) in fish diet using 285
Phillips and Gregg"s (2001) equation: 286 Trophic groups of species at meso-and local scales (discrete gradient approach) were 304 identified by hierarchical clustering analysis on δ 15 N and δ
13
C values using Ward"s minimum 305 variance method (Ward Jr, 1963 ). This method is based on the linear model criterion of least 306 squares and its objective is to define groups that minimize the within-group sum of squares. 307
Computation of within-group sums of squares is based on a Euclidean model. Given that 308 sample size varied between taxa (from 3 to 63; Table 1 ), but that the intention was to account 309 for within-sample variation in isotopic ratios, hierarchical clustering was performed on a 310 bootstrapped matrix of distances between species that was computed as follows: since 311 minimum sample size was 3, 3 individuals per species were sampled with replacement, the 312 isotopic ratios of which were used as coordinates to compute a Euclidian distance matrix 313 between species after standardizing coordinates to 0 mean and unit variance. This procedure 314 was repeated 500 times, and the resulting distance matrices were averaged to obtain the 315 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 15 bootstrapped distance matrix on which clustering was performed. The number of resampling 316 was sufficient to stabilize the values of the bootstrapped distance matrix. After clustering, the 317 optimal number of clusters was assessed by visual inspection of the resulting dendrogram and 318 confirmed using graphs of fusion level (Borcard et al., 2011) . 319
The influence of depth (continuous gradient approach) on the mean and variance of 320 δ 15 N and δ 13 C ratios of upper consumers of the food web (continuous gradient approach) was 321 analysed using generalized least squares models that can account for heteroscedastic variance 322 was assessed using an F test on the basis of the generalized least squares model. Primary 335 producers, primary consumers and decapod crustaceans were excluded from this approach 336 because the two first ones are known to present wider spread of isotopic ratios than high TL 337 organisms (i.e. Chouvelon et al., 2012) , and because our sampling procedure would have 338 induced bias as these three compartments were under-represented in offshore areas (Table 1).1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 17 opportunistic behavior, the contribution of the two carbon sources to diet, and thus α, can vary 365 greatly whatever the consumers' affinity. In contrast, in deeper areas, consumers will access 366 to carbon sources according to their position in the water column and thus contributions α will 367 be more narrowly centered around consumers' affinity. The benthic and pelagic carbon 368 sources were modeled as having δ 13 C ratios varying according to normal distributions with 369 means −17.4‰ and −21.1‰ and standard deviation 0.5‰ and 0.9‰ respectively, which 370 corresponded to our observations for A. opercularis and copepods respectively. At each depth, 371 each consumer C was then attributed a contribution C  of benthic carbon to its diet randomly 372 drawn from the truncated normal distribution corresponding to its affinity. The consumer's 373 δ 13 C value was then computed according to a two-source mixing model as 374 (Table 1) . The difference between δ 13 C values of pelagic (i.e. 392 copepods = −21.1‰ ± 0.9) and benthic primary consumers (i.e. Aequipecten opercularis = 393 −17.4‰ ± 0.5) provided evidence for two trophic pathways in the EEC: a pelagic pathway 394 rooted in POM on which zooplankton depends and a benthic pathway supplying benthic 395 suspension feeders. 396
Hierarchical clustering performed on δ 13 C and δ 15 N values illustrated that the trophic 397 network of the EEC at the global scale could be sub-divided into 6 trophic groups, from POM 398 to fishes and cephalopods (Fig. 2) . Group 1 (mean δ 15 N ± SD = 7.55 ± 2.35; mean δ 13 C ± SD 399 = −21.53 ± 1.32) corresponded to POM. Two groups of primary consumers could be 400 distinguished: a pelagic one, Group 2 (δ 15 N = 9.96 ± 1.48; δ 13 C = −20.77 ± 1.14), mainly 401 composed of copepods (detailed about the taxa included in this group and in the following can 402 be found in Fig. 2 and Table 1) Finally, a group of tertiary consumers, Group 6, with a TL around 4 was located at the 414 interface between the pelagic and the benthic pathway (mean δ 13 C ± SD = −17.08 ± 0.85). It 415 could be sub-divided into two sub-groups: sub-group 6.1 formed by a mix of benthic and 416 demersal fishes sub-group 6.2 mainly composed of large demersal fishes and cephalopods. 417
Dependency of the groups of upper consumers (4 to 6) on the pelagic and benthic 418 trophic pathway as determined from the limits of the ranges of isotopic ratios expected for the 419 trophic transfer of pelagic and benthic organic matter (dashed lines in Fig. 2 
Discrete gradient approach 428
The trophic structure of upper consumers was altered in the shallow depth stratum (0-429 20m) compared to deeper strata (20-38m or 38-79m) and the global scale. Firstly, sub-group 430 4.2, mostly characterized by small planktivorous pelagic fishes, and group 5, comprising 431 flatfishes and elasmobranchs, merged into a new group (Fig. 3A and S2 ). This was mostly due 432 to species from sub-group 4.2, notably dragonet Callionymus lyra, pilchard Sardinus 433 pilchardus and herring Clupea harengus, that were enriched in 13 C compared to deeper strata 434 and the global scale. As a result, these species were positioned in the benthic pathway 435 together with flatfishes in shallow waters (Fig. 3A) whereas they preferentially preyed upon 436 pelagic sources of carbon in deeper areas (Fig.3B) . Results of the two-source mixing model 437 confirmed this pattern. The benthic contribution to diet of C. lyra, C. harengus and S. 3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 20 pilchardus decreased from 0.86, 0.75, and 0.75, respectively, in the 0-20m stratum to 0.35, 439 0.08, and 0.34, respectively, in the 20-38m stratum (Table 1 and (Table 1 and Fig.4B) . 452
Thirdly, it is interesting to note that the benthic contribution to the diet of most species 453 closely related to the bottom (flatfishes and rays in group 5 and Gobidae in sub-group 6.1) 454 increased with increasing depth (Table 1 and 
0118). 479
Results of the theoretical two-source mixing model showed that the inshore-offshore 480 gradient observed in upper consumers' δ 13 C ratios could be linked to diminishing pelagic-481 benthic coupling as depth increases (Fig. 6 ). More precisely, the decrease in variance of the 482 benthic contribution α to consumers' diet with increasing depth resulted in a unimodal 483 distribution of α values with large variations in the consumer community at shallow depth that 484 turned roughly bimodal with smaller variations as depth increased (Fig. 6A-C) . Based on the 485 distribution of the δ 13 C values of benthic and pelagic carbon sources (Fig. 6D) , resulting 486 consumers' δ 13 C values had a roughly constant mean (Fig. 6E ) and a decreasing variance ( 4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 22 6F) with increasing depth. This theoretically-predicted gradient in upper consumers' δ 13 C 488 ratios corresponded qualitatively to the pattern observed in our data. This is consistent with 489 the hypothesis that the observed inshore-offshore gradient in upper-consumers' δ 13 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   23 polychaetes. Upper consumers were also organized in three to four trophic groups depending 513 on their TL and according to their feeding affinity, either pelagic, benthic or omnivores. 514
Similarly, on the continental shelf of south-eastern Australia, five groups of fishes were 515 identified, roughly comparable with those reported in this study (Davenport and Bax, 2002) : 516 piscivorous predators, benthic-feeding sharks and rays, fishes preying on both benthic and 517 pelagic organisms, and two groups of pelagic feeders. This kind of structure was also 518 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 24 than in deeper oceanic ecosystems. In contrast, pelagic systems should be strongly structured 538
by TLs due to size-dependent predation. Although TLs were clearly distinct at the base of the 539 food web, they become more unclear higher in the food web (Fig. 2) . Upper consumers" δ 15 N 540 ratios suggest that the fish assemblage crosses two TLs, meaning that some fishes are at least 541 partially piscivorous and could be defined as top-predators. The narrow ranges of δ 15 N and 542 δ 13 C values expressed by the five groups of secondary and tertiary consumers indicated that 543 many species share common trophic position and uptake carbon in relatively similar 544 proportions in the benthic and the pelagic trophic pathway. The positioning of organisms 545 along a continuum of trophic levels rather than in discrete ones may be considered as a sign of 546 prevalent omnivory (France et al., 1998) , which is in line with the idea that species located 547 high in the food chain tend to become omnivorous, i.e., rely on resources exhibiting a large 548 range of trophic levels (Polis and Strong, 1996). The large size of top-predators promotes 549 their omnivory as they can prey on a larger range of prey sizes spread across the trophic 550 spectrum. This is consistent with the general finding of a slower increase of the predator-prey 551 mass ratio as predator size increases, which results in a slower rate of increase in trophic level 552 with body size and a lower efficiency of trophic transfer at higher trophic levels and larger 553 8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 25 down to -22‰ for some consumers in shallow areas, a carbon ratio that is usually observed 563 for primary producers such as phytoplankton (France, 1995) . The similarity with the pattern 564 of δ 13 C ratios with depth predicted by our theoretical two-source mixing model suggests that 565 this feature was consistent with the hypothesis of a stronger pelagic-benthic coupling in 566 shallow coastal areas that translates into wider variations of the contribution of pelagic and 567 benthic sources of carbon to upper consumers" diet whatever their initial affinity and/or water 568 column position. 569
In parallel, the discrete approach showed a reorganization of the upper trophic levels 570 of the food web in terms of the carbon sources utilized from coastal to offshore areas. This 571 again can be interpreted as a stronger pelagic-benthic coupling in coastal areas, which resulted 572 in a larger range of δ 13 C values. More precisely, in coastal areas, benthic carbon sources were 573 accessible to pelagic fishes such as S. pilchardus and C. harengus and, reciprocally, pelagic 574 carbon sources were accessible to benthic species such as flatfishes and elasmobranchs. 575 5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65 26 Taken together, these results suggest that marine shelf ecosystems such as the EEC 587 can exhibit an inshore-offshore gradient in their trophic network structure underlain by a 588 gradient in pelagic-benthic coupling strength. In coastal areas, the food web relied on a large 589 basis in terms of carbon sources (large range of δ continental shelf as well, Thomas and Cahoon (1993) found that isotopic ratios varied with 632 location, fishes feeding on food items according to their availability in the environment rather 633 than preying selectively. We hypothesize that many fish species that live in heterogeneous 634 environments such as shelf seas are able to change their trophic position within food webs in 635 response to local conditions, especially food resources availability. This ability of using 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64  65   28 alternative food resources from different trophic levels is defined by Darnell (1961) as one of 637 the main processes improving populations" stability in complex natural communities and 638 plasticity in feeding strategy would allow fishes to respond to local variations in food 639 availability. 640 641
Strength and limitations of the study 642
This study provides one of the largest, if not the largest, sampling plan of food web 643 structure in temperate coastal ecosystems where the implications of spatial scale and 644 variations along an environmental gradient are treated explicitly. A partly similar study by 645
Woodland and Secor (2013) extended over roughly 360 km² whereas the present study covers 646 nearly 35 000 km². At such scale, it is of course difficult to balance sampling effort across 647 space and species, especially when species diversity is high. Combined with the fact that most 648 of our samples were collected by bottom trawling, it resulted that small epibentic fauna was 649 under-represented in and that infauna was almost absent from our sampling. However, given 650 that we sampled a high diversity of organisms in the EEC, from epibenthic macrofauna, to 651 phytoplankton and zooplankton, to large predatory fishes, we are quite confident that our 652 findings are representative of the trophic structuring of macro-organisms living on the seabed 653 and in the water column. Furthermore, the fine taxonomic resolution of our study, i.e. at the 654 species level in most cases, and the correction for spatial variation in stable isotopic ratios of 655 the trophic baseline, which is rare at such spatial scale home range (i.e. excluding migrations) to affect our results strongly. Regarding ontogenic 674 migration, given that our sampling scheme avoided nursery areas where are located juvenile 675 fish and targeted mostly adult fishes, our results on the inshore-offshore gradient in the 676 pelagic-benthic coupling should also not be influenced strongly by migrations related to the 677 processes of ontogenetic shifts. With respect to spawning migration, the reproductive season 678 of most fish species in the EEC spread from winter to summer (Carpentier et al., 2009 ) so that 679 spawning migrations should not affect deeply the composition of the fish assemblage as we 680 observed it in October. 681
Of course, even within a species" home range, individuals may feed at a given location 682 and be captured at another one. Likewise, the presence in our samples of non-resident 683 individuals originating from outside the EEC because of any type of migration cannot be 684 excluded. In both cases, the correction for spatial variation in baseline isotopic ratios may be 685 partly wrong. The maximum amplitude of variation in baseline ratios is roughly of 1.5‰ for1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60  61  62  63  64 would generate a maximum bias of roughly ±0.4 for TLs and ±0.3 for the contribution of 690 benthic carbon to consumers" diet. As non-residents are most likely large predatory fish, this 691 may contribute to the blurring of the food web at high trophic levels. However, because bias 692 will be most often smaller than these maximum values and because it should be distributed 693 randomly across individuals, we believe that fish movement within their home range and fish 694 migration should not affect our qualitative results. Most importantly, the fact remains that 695 despite the potential noise generated by migrations and movements we found significant 696 variation in the structure of the EEC food web along the inshore-offshore gradient. 697 698
Conclusion 699
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